Background: China has been undergoing a healthcare reform, and community health centres (CHCs) are being established as primary care provider across urban areas. Aim: To evaluate primary care attributes in CHCs by measuring patients' experiences. Design: Cross-sectional surveys of 3360 adult service users with multistage cluster sampling. Methods: We developed a short assessment tool consisting of 33 items derived from the short version of the original Primary Care Assessment Tool-Adult Edition (PCAT-AE). The reliability and validity of the instrument were evaluated. Score distributions were assessed using descriptive statistics with 95% confidence interval (CI). The overall PCAT scores were categorized into three quantile groups (lower score, medium score and optimal score). Ordinal logistic regression analysis was performed to explore patient characteristics associated with optimal score after
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Introduction
International evidence has shown that strong primary care-led health system leads to better population health and more equitable distribution of health. 1, 2 Existing studies have evaluated the extent to which primary care can be improved 3 from different aspects. The assessment of primary care core attributes (first contact, continuity, coordination, comprehensiveness and community centredness 1 ) based on patients' experiences has become widely embraced. 4 First contact care is measured by the extent to which primary care acts as an entry point to other levels of care in non-emergency situations. 5 Continuity of care implies continuous health-care services covering patient's health need over time. 6 The coordination of care conveys the essence of seamless care when patients are referred elsewhere between health professionals within and between levels of care such as multidisciplinary care. 7 Comprehensiveness of care measures the ability of providing a wide range of care in response to prevalent health need. 8 Community-centred care deals with whether patient's wellbeing is addressed within a wider context of personal and social environment. 9 China, a country in transition in East Asia, has gradually expedited the process of reshaping a primary care-oriented health-care system underpinned by community health centres (CHCs). 10, 11 CHCs are in place in urban areas as the major primary care provider, 12 albeit certain hospitals also offer primary care at the general practice outpatient department within the hospital setting.
13 Nevertheless, China's primary care providers do not have a gate-keeper function. Both generalist doctors at CHCs (primary care provider) and specialists at secondary/tertiary hospitals (secondary care provider) can be directly accessed by walk-in patients. Unlike the UK, China's universal health-care coverage is poor, and most health-care services including examination, treatment and drug prescriptions are not free. The social medical insurance in China aims to cover all citizens; however, the insurance pool largely relies on monthly contributions from both employers and individuals. As a result, those who are unemployed are likely to have minimal coverage. Whilst insured people are entitled to reimbursement of health-care expenditure, the benefits and service items covered are limited in scope and so additional medical services require additional payment by the patient. Hence, most health care in China is dominated by fee-for-service charges from patients' private out-of-pocket payment, especially among those who are uninsured. 14 Thus far, however, there were limited evaluations on primary care core attributes in China. Existing literature mostly targeted on patient satisfaction, which largely depended on individual's preferences and expectations, and this might vary widely with respect to demographics, socio-economic status and specific cultures. This study aimed to evaluate attributes of primary care in the CHCs (the major primary care provider in China) by measuring patients' experiences (rather than patient satisfaction), and to examine patient characteristics associated with optimal primary care experiences in China.
Methods

Study design
This is a cross-sectional study with samples drawn from urban areas in the Pearl River Delta, southern China. The CHCs per unit population ratio in the study site is slightly higher (6.97 vs. 5.74, i.e. higher primary care service capacity) compared with China's average level, 15 yet the population ageing and gender structure is similar to China's overall population. 16 A multistage cluster sampling method was adopted in seven different geographic regions (Table 1 ). In the first stage, four districts in each region were randomly selected as the primary sampling units. In the second stage, one neighbourhood from each of these districts was randomly selected as the secondary sampling units. In the third stage, one CHC within each of these neighbourhoods was randomly selected as the tertiary sampling unit. In total, there were 28 CHCs (four CHCs from each of the seven regions) included in the sample. Adult patients (aged 18 years and above) who visited the CHC for health-care services on the day of recruitment were invited for face-toface interview. Previous literature 17, 18 suggested a minimum sample size required of 300 per group using a significance level of 5% with a power of 90%. The final sample size was 3360 and the study design effect was 3.40, which was considered adequate to provide good statistical power. 19 
Translation of assessment tool
We developed a short assessment tool based on the Primary Care Assessment Tool-Adult Edition (PCAT-AE), 18 which has gained popularity as an international standard for evaluating primary care based on patients' experiences in various healthcare settings. 17, [19] [20] [21] A panel of Mandarin Chinese speakers including four public health professionals (H.H.X. Wang, H.J. Yang, W.X. Huang, J.L. Tang) and three family medicine academics (J.J. Wang, Z.H. Zhou, L. Xu) derived 33 items that are relevant to China's primary care context from the original PCAT-AE (short version), followed by a standard forward-backward translation process. An equivalence index using a 7-point Likert-type scale was rated independently by 10 native English speakers. All translated items had good language comparability (mean score of 2.93, i.e. the sentences in the two versions are similar) and interpretability similarity (mean score of 2.28, i.e. the interpretation of the two versions are almost the same). This evaluation process aimed to guarantee that all the items from the original English version were conveyed appropriately and interpreted in the same manner in Mandarin Chinese.
Assessment of psychometric properties
All PCAT items were rated with regard to the relevancy and clarity by a content validity index using a 4-point Likert-type scale. All items were rated as quite (3-point) or highly (4-point) relevant and clear by all panel experts. In line with the US study, 22 the construct validity was examined by principle component analysis, and Oblimin with Kaiser Normalization was used as the rotation method to examine correlation between factors. An item loading of 0.30 or above was used as a criterion for item selection and placement. 23 Internal consistency reliability was assessed by Cronbach's alpha coefficient with a value of 0.50 or above as a cut-off point according to the Bowling criterion. 24 Inter-scale correlations were compared with internal consistency reliability coefficients to evaluate how distinct each scale was from other scales. The test-retest reliability was analysed using a randomly selected subsample (approximately 5% of total subjects) who were interviewed twice, 7 days apart. Intra-class correlation coefficient (ICC) was used to assess instrument reliability over time, and a coefficient of 0.70 or above was considered acceptable. 23 
Interviewer training and pilot test
Five postgraduate students in community medicine from Guangzhou Medical University, People's Republic of China, were trained as interviewers in a standardized manner by J.J.W. Practice sessions of mock interviews were conducted in which interviewers rated independently on the response coding. The Fleiss' generalized kappa statistic achieved a value of 0.81 (95% confidence interval (CI), 0.78-0.87; P < 0.001), suggesting excellent inter-rater reliability. The questionnaire was pilot tested in two randomly selected CHCs in each region to ensure that respondents could understand the questions with no ambiguity or difficulty, and their answers were given as per the original purpose.
Fieldwork implementation
On-site data collection at CHCs started from November 2010 to February 2011. All patients attending CHCs usually queue up at the cashier's counter to pay for health-care services (either through social medical insurance or out-of-pocket payment). A modified systematic random sampling CHCs, community health centres; PSU, primary sampling units; SSU, secondary sampling units; TSU, tertiary sampling units. A multistage cluster sampling method was adopted in each of the region. In the first stage, the districts were randomly selected as the primary sampling units (PSU). In the second stage, one neighbourhood within each of these districts was randomly selected as the secondary sampling units (SSU). In the third stage, one CHC within each of these neighbourhoods was randomly selected as the tertiary sampling units (TSU). In total, there were 28 CHCs (four CHCs from each of the seven regions) included in the sample. The overall response rate was 85.8%. No significant differences existed in the response rates at each site by chi-square test (P = 0.227).
was adopted, and only patients who received invitation scripts from the cashier's counter were surveyed to ensure all study participants were service users. An algorithm from the PCAT-AE (scale A) was used to identify the primary care source of study participants including both frequent and lessfrequent users. 22 Information on demographics, socio-economic status, self-reported health conditions and health-care utilization characteristics were collected through face-to-face interviews. Data were entered by two trained university students independently using EpiData software 3.1 (Denmark) with double entry verification to improve data accuracy.
Statistical analysis
Following the original PCAT guideline, 22 items were scored according to a 4-point Likert-type scale, 22 with higher scores indicating a more positive experience. Descriptive statistics with 95% CI were analysed. Pearson chi-square test and independent sample t-test were applied to compare the differences with regard to categorical and continuous variables, when appropriate. The possible range of scores from all 33 PCAT items was 33-132. Scores were further categorized into three quantile groups, i.e. lower score (less than the second quantile of the score range), medium score (between the second and third quantile) and optimal score (higher than the third quantile). Ordinal logistic regression analysis with backward stepwise algorithm was conducted to examine factors associated with optimal primary care experience after controlling for other covariates. We tested the absence of multicollinearity and plausible interactions among variables to ensure the robustness of the regression model. The predicted probability of higher PCAT scores was plotted with regard to individual and overall scales. Differences were regarded as statistically significant if P values are <0.05. All statistical analyses were performed using IBM SPSS Statistics 20.0 (SPSS, Chicago, IL), and Complex Samples module was used to account for the multistage sample design.
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Results
A total of 3360 adult subjects who were service users at the CHCs completed the questionnaire, and the average time of completion was 15.5 min (95% CI: 12.1-19.0). The overall response rate was 85.8% with no significant differences at each site (P = 0.227). The average age of study sample was 43.4 years, and slightly more than half were females (57.6%, [1936/3360] Table 2 ).
The assessment on psychometric properties of the PCAT instrument showed nine factors, with eigenvalues ranging from 1.066 to 5.328 yielded by principle factor analysis, and the extracted factors explained 55.2% of total variance. All items fell into the hypothesized primary care scales with factor loadings ranging from 0.333 to 0.884 (Table 3) . The overall Cronbach's alpha of the 33 PCAT items was 0.83, suggesting satisfactory internal consistency reliability. All the inter-scale correlations were less than the within-scale correlations (reliability coefficient), indicating that all scales measured distinct dimensions of primary care attributes. The test-retest reliability showed no significant differences in the overall PCAT scores between the test and retest groups (92.54 vs. 90.57, ICC = 0.861). The test-retest ICC of individual item scores ranged from 0.721 to 0.873, suggesting that the results of assessment was stable through repetition.
A total of 3360 adult patients had an average overall PCAT score of 91.43 (standard error 0.43). One-third (33.4%, 95% CI: 31.0%-35.9%) of subjects had an optimal score (higher than the third quantile of the score range); however, the lowest proportion of optimal score (16.6, 95% CI: 14.7-18.7) were shown in the community orientation scale (Table 4) . Patient characteristics that were significantly associated with better primary care experience included the presence of chronic conditions (adjusted cumulative odds ratio [aOR] 1.43, 95% CI: 1.17-1.73, P < 0.001), self-perceived good health (aOR 1.28, 95% CI: 1.08-1.53, P = 0.005), presence of medical insurance (aOR 2.30, 95% CI: 1.92-2.75, P < 0.001), having a regularly attended CHC (aOR 2.80, 95% CI: 2.16-3.63, P < 0.001) and having a primary doctor who is most familiar with patient health conditions (aOR 1.50, 95% CI: 1.30-1.75, P < 0.001). Patients' demographic characteristics and socio-economic status were not significant factors associated with primary care experience, except for the employment status (P = 0.040) which was marginally significant (Table 5) . Patients with social medical insurance had higher odds of having greater experience in most of primary care attributes and reporting better primary care experience (Table 4) , and this effect remained the same after adjusting for all other covariates (predicted probability 0.36 vs. 0.28 for overall PCAT scores, P < 0.001; Figure 1 ).
Discussion Statement of principal findings
The study evaluated primary care core attributes in CHCs in China, based on the measurement of patients' experiences using a validated short assessment tool. A low proportion (around one-third) of study subjects reported optimal primary care experience, and most subjects had low or medium scores in the community orientation attributes of primary care in China. Patients' characteristics with regard to health-care utilization had major effects on PCAT scores, and there was a significant gap in primary care experience due to the presence of medical insurance, suggesting a need to improve equitable primary care.
Relationship with other studies
Several studies have validated the PCAT-AE in a wide variety of health-care settings in western countries. 20, 25, 26 Two previous studies reported the data quality and measurement properties of PCAT in China. 27, 28 An expanded modified version of PCAT-AE was used by Yang et al. 27 in one particular provincial-capital city, with a low response rate (69.5%) and an overrepresented percentage of more frequent health-care users included in the study sample. Wang et al. 28 adopted the PCAT in Tibet Autonomous Region, where it is a particular minority-predominant region compared with China overall. Whilst these two small-scale studies mainly focused on particular populations, our study recruited a relatively large sample with a satisfactory response rate in seven geographic areas wherein population ageing and gender structure were similar to China's overall population. 16 This would enhance survey representativeness and generalizability to other areas in mainland China. In contrast to the use of an expanded version, 27 a short version could be more user-friendly and easy-to-administer in the routine busy clinic setting. We used the interview-administered method to improve data reliability and completeness, compared with patient self-administered approach. In comparison with previous PCAT validation studies, 20, 25, 26 the theoretical multi-dimensional aspects of primary care were consistently demonstrated in our study, suggesting a good reliability and validity of the short assessment tool.
A number of studies that measuring patients' experiences has adopted different methods, such as home-based interview, 20, 25, 29 mailing 18, 20 and telephone interview, 17, 21, [30] [31] [32] [33] whereas our study adopted on-site face-to-face interview methodology to link service users with the place for receiving care so as to minimize recall bias. Patient-level socio-demographic characteristics were not associated with primary care attributes, which was generally consistent with other previous studies, 19, 34 suggesting an objective evaluation based on patients' experiences. Currently, there is little evidence a Items are presented using the original wording from the original English version. Note: CC, continuity of care; CIS, coordination (information system); CO, community orientation; COS, coordination of services; CSA, comprehensiveness (services available); CSP, comprehensiveness (services provided); FC, family centerdness; FCA, first contact (accessibility); FCU, first contact (utilization). on primary care attributes in China. The study findings that approximately two in three study subjects reported suboptimal primary care experience particularly in terms of community orientation could be a reflection of the current clinical practice in the CHCs, which placed more emphasis on the treatment of disease per se, with less emphasis on patients' personal beliefs, health attitudes and lifestyle changes. 11, 35 In addition, most CHCs are financially self-sufficient and largely dependent on fee-for-service charges from patients, 14 such that community-based services including home visits, early screening and prevention of major chronic conditions are considered time-consuming and less cost-effective compared with on-site physician treatment. A possible direction might be involving active community participation in primary care management and priority setting, as suggested by a recent systematic review. 36 Previous studies conducted in both Taiwan and Hong Kong reported better primary care experience among patients with greater health insurance coverage. 17, 33 Our study reported similar findings. Literature has suggested that greater accessibility and comprehensiveness of care might seem to be related to equity in health. 36 In China, insured patients in general would pay less for medical services (including both primary care and specialist care) by their own, as the payment could be at least partially reduced from the insurance reimbursement. Given China's rapid escalation of health-care cost in recent decades, 37 one speculation could be that uninsured patients probably have poorer access to and less affordability of comprehensive care and appropriate investigations within primary care and between levels of care (such as multidisciplinary care), and this might substantially worsen the primary care experience. It is believed that the investments in primary care would result in more equity, 36 and thus strategies should be developed to improve equitable primary care through the expansion of social medical insurance coverage and reduction of co-sharing in the contribution of individuals in China. Future longitudinal studies on the long-term relationship of primary care cost and patients' experiences might be warranted.
Strengths and weaknesses of the study
The study evaluated the primary care attributes in China based on patients' experiences using a validated short assessment tool with a relatively large sample size. The study sites had similar population demographic contexts compared with China on average, and thus suggested a wider generalizability of the study results. We adopted on-site face-to-face Note: CI, confidence interval; SE, standard error. Pearson chi-square test was used to test differences in the proportion of lower score (less than the second quantile of the score range), medium score (between the second and third quantile of the score range) and optimal score (higher than the third quantile of the score range) by the presence of social medical insurance. Bold values represent statistically significant differences (P < 0.05).
interview methodology to minimize recall bias compared with home-based, mailing or telephone interview methodologies, and the study achieved a satisfactory level of response rate. However, this study has several limitations. First, the assessment of primary care attributes was largely based on patients' experiences alone, which might be influenced by the severity of health conditions that were unable to be quantified using the current study design. Second, the study only measured patient-level data without taking into account other unmeasured factors (e.g. human resources, financing, regulation and management, etc) that could be of importance in providing useful explanations. Third, we did not investigate patients' experiences of primary care provided in health-care settings other than the CHCs, albeit CHCs are being established as major primary care providers in China. Moreover, the study was conducted in a relatively affluent area with higher urbanization rate (lower rurality) and CHCs per unit population ratio (higher health-care service capacity) compared with China's average level. 16 It is reasonable to assume that the gap in primary care experience with respect to the presence of medical insurance we observed in this study might be larger in more economically deprived areas in China.
Conclusions
This cross-sectional study assessed primary care attributes based on patients' experiences from a large sample of primary care service users at CHCs in China, using a validated short assessment tool. Equitable primary care is yet to be strengthened with regard to the community orientation attribute, and particularly among patients without social medical insurance, as they tend to have inferior experiences in the primary care sector.
